Introduction
Lack of appropriate staff is a stumbling block to the provision of effective nursing care. Finding answers to the association between resource allocation and quality of hospital care continues to challenge health service managers [1] - [4] . Even if advances in technology to some extent have reduced the need for inpatient care, the complexity in medical and surgical interventions increases the need for a large and more sophisticated clinical workforce [2] [5] .
The contribution by nurses to the treatment and care of patients, and the nursing intensity (NI) defined as the patients' need for care and the nursing intervention provided for the patients, have a direct impact on quality and outcome [6] . Limited resources have influenced the planning of nursing forces in hospitals. According to the Norwegian Parliament's Coordination Reform of 2009, lack of appropriate systems for resource allocation may be one of the reasons why proper patient care is insufficient [7] . Recent research has also shown that instruments measuring nursing practice often are imprecise [8] . Reliable and valid systems are crucial in order to secure responsible decision making within professional nursing practice [9] . This includes balancing appropriate patient care with optimal workload. Hence, there is a need for evaluating the psychometric properties of existing patient classification systems that measure NI.
The Finnish patient classification system RAFAELA, which includes the Oulu Patient Classification instrument (OPCq), the calculation of nursing resources (N), and the Professional Assessment of Optimal Nursing Care Intensity Level (PAONCIL), was designed to measure nursing intensity and allocation of nursing staff [10] . The system was developed during the 1990s and has become widely used in Finland. Since 2010 also Iceland, Sweden and the Netherlands have started to use the RAFAELA system. However, the system has never been evaluated outside of Finland. Thus, the aim of this investigation was to study reliability and validity of the OPCq as used at Oslo University Hospital in Norway. This paper represents the first report from a larger Norwegian evaluation project of the RAFAELA system.
Background
The purpose of the RAFAELA system is to create a work situation where the needs and amount of patient care is in balance with personnel resources. The aim is to allocate resources in accordance with the optimal nursing care level. The system was originally developed as a three-part system for hospital settings, i.e. medical and surgical wards (Figure 1) . The two first parts, consisting of a patient's NI, which is measured daily by the OPCq, and the daily nursing resources allocated to the patient's nursing care, are used to calculate the nurses' actual patient-related workload. The total amount of NI points on the unit (for example 350), is divided by the amount of nurses (for example 12) that have taken care of the patients during the same day (24 hours). The patient-related workload per nurse can then be expressed as NI points per nurse (NIp/N), which would be 29.2 NIp/N for this example. Assessment of optimal workload per nurse is then established for each unit by running a test over a period of at least 3 -4 weeks where the PAONCIL instrument is used [10] .
The PAONCIL method was developed as an alternative to time studies, which has been influenced by a more technological view of nursing [11] . The idea of the RAFAELA system is that the workload, which is expressed as NIp/N, is compared to the optimal nursing intensity level for the ward. When the actual NIp/N is on the optimal level, a successful resource allocation is obtained. That means that available personnel resources are in balance with the needs for patient care. The RAFAELA system has been tested for reliability and validity for use in Finland [10] [12]- [14] . The process of implementing the system into a new context is scheduled to about 6 months pr unit, which is in accordance with the RAFAELA manual (Figure 2 ).
Methods and Material
The OPCq and the PAONCIL instruments were translated to Norwegian by an expert group consisting of 2 
Renewed PAONCIL assessment
The optimal OPCq points per care giver and unit clinical nurse specialists, 2 Master nurses, and 1 PhD nurse. Established principles for good practice for translation were followed [15] . In short this process included forward translation, reconciliation and back translation, with harmonization discussions through all stages. A pilot study was conducted at a clinical unit of Oslo university Hospital in 2010 to assess the instruments in the study setting at our hospital. Included in the pilot study were evaluations of the abilities of the nurses to classify the patients according to the Norwegian instructions, validation of the translated version of the RAFAELA system, and monitoring the RAFAELA web solution. The pilot study revealed a need for repeated training sessions for the nurses handling the patient classification, and minor adjustments regarding the Norwegian version of the instrument. No problems were identified concerning the use of the RAFAELA web solution.
Sample
Data were obtained from five clinical units at Oslo University Hospital. The core activity was related to organ transplantation, cancer surgery and cancer medicine, urology, rheumatology, infection medicine, and dermatology. All nurse leaders and nurses employed at the wards participating in the study received training in the use of the RAFAELA system by the responsible researchers, and took part in the daily patient classifications ( Table 1) .
Further, all nurses available at work in the test periods participated in the reliability and validity tests. Data for reliability tests were collected from May 2011 to March 2012 ( Table 2) , and data for validity tests from January to November 2012 ( 
Instruments
The OPCq instrument measures six sub-areas of patient needs and associated nursing interventions: 1) planning and coordination of care; 2) breathing, blood circulation and symptoms of disease; 3) nutrition and medication; 4) personal hygiene and excretion; 5) activity/movement, sleep and rest, and 6) teaching, guidance and follow-up in care, and emotional support [10] . The nurse classifies the patients once per calendar day for the last 24-hour period. Only those with needs for care that are met by the nurse are taking into account. NI can vary for each sub-area between A = 1 point, B = 2 points, C = 3 points, and D = 4 points. Level A describes a patient who manages relatively well on his/her own, B describes a patient who is occasionally in need of care, C describes a patient who needs repeated care, and finally D describes a patient who cannot manage unattended at all. The criteria for the different care levels are described in a manual for each sub-area of the instrument. The NI points are added up to a total score, ranging from 6 to 24 points per patient [10] . On this basis the patients are classified into 5 patient categories, from minimum to intensive care needs. The number of nurses allocated to attend to the needs of the patients is registered per 24 hours by the head nurse or other nurses in charge. This number is obtained for the same period as the OPCq classification. Nurses who are not involved in patient care are not included in the calculation of NI, thus administrative work and meetings outside the unit are excluded. Total NI points at the unit are divided by the number of nurses, and the patient-related workload, i.e. the NI/nurse for each day, is obtained [10] .
The assessment of optimal workload per nurse is established by conducting a 4 -6 week test using the PAONCIL instrument for at least 3 -4 weeks. On a scale from −3 to +3, where −3 indicates very low and +3 very high nursing intensity, the nurses assess to which extent they have had the possibility to meet the needs of their patient group during the shift, estimated with an accuracy of 0.25. A manual that describes the seven levels on the scale is available. For example, a very low level (i.e. −3) describes a situation where the care needed by the patient is minimal in relation to the available nursing resources. On the opposite end of the scale, a very high level (i.e. 3) refers to a situation where the nurses were unable to administer all care needs; in other words the nursing care intensity was too high in relation to available resources. Consequently, only the most urgent patient needs can be taken care of. The 0-level of the scale, however, represents the optimal nursing intensity and is defined as a situation where the patients receive good total care and the balance between patient care needs and available resources is optimal [10] [16] . Before starting the PAONCIL assessment, the quality level for good nursing care was determined for each unit through discussion meetings with the nurse group, according to the principles of staff training for the RAFAELA system. This process was led by the nurse leaders, clinical nurse experts and the researchers.
Data Analysis
To test reliability, a pair of nurses classified the same patients without knowing the ratings of each other by parallel classification. First we calculated the percentage of exact agreement of patient classes between two raters to the total numbers of all ratings. Then we used the un-weighted Cohen's Kappa (k) to test interrater agreement of both the OPCq sub areas and patient classes [17] . The latter is a well established statistical measure of interrater agreement for categorical items. Since k takes the agreement occurring by chance into account, it represents an important supplement to percentage agreement and is thought to be a more robust measure. It has a maximum of 1.00 if agreement is perfect. We followed the guidelines of Landis and Koch [18] to interpret the results of the interrater analyses in our study: 0.00 -0.20 slight, 0.21 -0.40 fair, 0.41 -0.60 moderate, 0.61 -0.80 substantial, 0.81 -1.00 almost perfect.
To test validity we used the OPCq value to predict the average PAONCIL value for the same calendar day. As previous research has shown that the OPCq and the PAONCIL to some extent measure the same phenomena [16] data were analyzed by simple linear regression analysis to quantify to what extent the predictor variable, the OPCq, explained the variations in values of the outcome variable, the PAONCIL. The coefficient of determination R 2 , expresses to what extent the variation in the values of the dependent variable is accounted for by the independent variable by the aid of the regression model [19] . If for instance R 2 is 0.3, the model explains 30% of the variation in the value of the outcome variable. In this study, the explanation value was expressed in percentage. All data was directly entered into the RAFAELA web solution form and automatically transferred to compatible software. The SPSS statistical package version 18 (SPSS Chicago, Illinois) was used for statistical analyses.
Ethical Considerations
The study was conducted in accordance to the Helsinki declaration and assessed by the Regional Committees for Medical and Health Research Ethics in Norway in 2010. The project did not directly affect patients or their care. Approval was obtained from The Institutional Review Board at Oslo University Hospital, number #2010/27572. The patients being classified and the nurses participating in the study were provided with oral and written information about the study, signed informed consent forms, and guaranteed anonymity and confidentiality as well as the right to withdraw from the study at any time.
The RAFAELA system is owned by the Association of Finnish Local and Regional Authorities, and its use is managed by FCG-Finnish Consulting Group Ltd. The actual study was initiated by Oslo University Hospital, hence MHA and KL made the first contact with FCG. The license to use the system was acquired through a standard agreement between the hospital and FCG.
Results
Background characteristics of the study units are shown in Table 1 . As illustrated, the majority of employees were registered nurses (RNs). Only two out of five units were employing nursing assistants in addition to RNs. The data show a large diversity in number of beds and nurses, with Unit of Transplant surgery and Unit of Gastro/Urology surgery being the two largest units. For parallel classification, the percentage of consensus varied between 70.1% and 89%. This indicates satisfactory reliability in all study units ( Table 2 ). The calculated Cohen's Kappa for patient classes and each sub area of the OPCq are presented in Table 3 . The interrater reliability of the patient classes varied between 0.59 -0.81, and of the sub areas between 0.45 and 0.90, which indicate satisfactory reliability. The lowest Cohen's Kappa was found for sub areas 1 and 6 at Unit of Transplant surgery, and sub area 6 at Unit of Gastro/Urological surgery. The nurses reached the highest level of agreement within sub areas 3 and 4, reflecting patient needs related to nutrition and medication, and personal hygiene and excretion.
When it comes to validity, the response rate of the PAONCIL test obtained more than 70% in all units ( Table  4) . We found the average explanation percentage of all study units to be 37.6, meaning that the OPCq instrument in average explains about 38% of the variation of the PAONCIL values. The lowest explanation value was at Unit of Dermatology (26.8%) and the highest at Unit of Transplant surgery (59.8%). 
Discussion
In this paper we present the reliability and validity data of the translated Norwegian version of the OPCq based on the testing and use at Oslo University Hospital. To our knowledge this is the first study to evaluate the RAFAELA system outside of Finland. Our results of interrater reliability measured by parallel classification demonstrated satisfactory reliability and are in line with studies previously conducted in Finland [13] [20] . The Cohen's Kappa showed a substantial consensus for the OPCq classifications when used in both surgical and medical wards at the hospital. This indicates that the Norwegian version of the RAFAELA instrument provides robust and reliable information. When adapting instruments for patient classification from one country to another, it is important that the cultures of the two countries correspond to a certain extent. Hence, our results suggest that Norwegian and Finnish practice among nurses is comparable and not likely to differ considerably when evaluating patients' needs and welfare. Our results indicated that within pairs of nurses, the level of disagreement was greatest during the ratings of sub area 1 (planning and coordination of care) and 6 (teaching, guidance/follow-up care and emotional support). This is consistent with previous findings [13] [20] and supports the assumption that two of six OPCq areas may be more difficult for nurses to assess than the rest. One way to omit this hurdle would be to provide a more detailed description of the sub areas in the RAFAELA manual. Substantial operational definitions and keywords explaining the content should be included, as previously reported [21] . Furthermore, educating, training and providing regular patient case exercises may impact positively on a common understanding of the different levels. The importance of this has been demonstrated in previous research testing the reliability of nursing scales [22] . The most consistent sub areas were number 3 (nutrition and medication) and number 4 (personal hygiene and excretion), also in line with similar findings reported [13] [20] . We believe that these areas reflect concrete and distinct patient care needs that are well known to the nurses. Further, they are described in detail in the RAFAELA system, which may facilitate the appearance of a consensus.
The most prominent consensus was achieved at the Unit of Rheumatology and Infection. Several factors may explain this. The size of the unit was small and contained less variation among the patient groups when compared to most of the other study units. Also, only 16 nurses were employed at the unit. It has previously been reported that some clinical units are easier to assess than others when performing psychometric testing of nursing scales [23] . However, the Unit of Rheumatology and Infection was the last unit included in the study, and one could also argue that the nurses at this unit received a higher quality of OPCq training as the researchers had gained experience with the RAFAELA instrument education. This may have increased the nurses' common understanding of how to classify the patients.
When estimating the validity, our data showed a high nurse response rate of the PAONCIL test varying between 75% and 95%. The management of the clinic initiated the RAFAELA study, and the nurse leaders at the study units were committed to prepare for and follow up the research. Probably these conditions had a positive impact on both data quality and response rates.
We found the average explanation values for the five study units to be 37.6%. This finding is comparable with the results of Fagerstrøm et al. reporting an average percentage in their study to be 36.6% [10] . Our data support the fundamental idea of the RAFAELA system, that the OPCq and PAONCIL to a certain extent measure the same phenomena and thus can be analysed in relation to each other. Based on these findings, we conclude that there is satisfactory convergent validity of the OPCq when tested at a Norwegian university hospital.
Limitations
Some limitations of the study should be mentioned. First, we planned to test the RAFAELA system in six units within our hospital. However, the sixth unit underwent organizational changes during study start. With the introduction of several new factors simultaneously that strongly affected the nurses as well as a shift in nurse leadership, we observed low patient classification rate when starting up. Actions were made to secure data quality, such as evening seminars and individual training sessions for the nurses, but without reaching satisfying numbers of patient classified. According to the RAFAELA manual (Figure 1) we were not able to do reliability and validity tests on these data sets and then had to exclude the unit from the study. We cannot exclude the possibility that data from this large unit, employing 77 nurses and housing 28 beds, would have resulted in higher data variation.
Second, in some units, repeated RAFAELA lectures were necessary in order to be able to conduct the PAONCIL test according to the manual. Some nurses had insufficient knowledge of how to use the scale. These were mostly nurses working night shifts and therefore missed the regular daily RAFAELA training sessions. Though the majority of these nurses received additional training by the research team, it is possible that some of them had too little knowledge to do the PAONCIL assessment. Consequently, this may have influenced the validity data in some units.
Third, some nurses at one of the units were hesitant to use the left part of the PAONCIL scale (indicating low nursing intensity) in periods with low activity, because they were afraid of sanctions from the management. As a consequence, the explanatory power remained below 25% and the test was not approved according to the PAONCIL manual. We decided to make a re-measurement after intensive sessions with education and debates in the nursing group. The result of the new PAONCIL test demonstrated a larger variation using the seven PAONCIL-levels, and thus a rise of explanatory power. During this process we experienced that the nurses were in need of extensive education and that thorough knowledge about the PAONCIL measurement impacted positively on the validity of this scale. On this background we strengthened the PAONCIL instructions before implementing the system at other study units. Hence, we believe that the nurses in general conducted the PAONCIL ratings according to the manual.
In spite of the limitations mentioned here we consider our results to be representative for surgical and medical hospital wards. Furthermore, we believe that generalization of our findings beyond our study units is possible and may provide interesting and useful information.
Conclusion
This study represents the first step in evaluating the RAFAELA system outside Finland. It provides evidence of satisfactory reliability and validity of the Oulu Patient Classification instrument as tested in a clinical hospital setting in Norway, demonstrating that this instrument has international relevance within clinical nursing practice.
